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Abstract. Lactic bacteria are capable to ferment simple sugars and produce lactic acid as single or 
main metabolite. This capacity makes possible their utilization as natural preservatives, or as direct-fed 
microbial additives (DFM) with probiotic effect. The problems raised in conditioning of lactic bacteria 
cultures are the effect of lactic acid accumulation and pH drop followed by death of bacterial cells. In this 
work bentonite is used both as excipient and as the main substrate for pH control. The aim of this work is to 
elaborate a procedure to multiply and to keep lactic bacteria viable as long as possible in wet or dry 
products used in animal feeding. Lactic bacteria strains from Collection of Industrial Microorganisms of 
F.Z.B. Timisoara can be used to produce lactic bacteria biomass using whey as culture medium. Bentonite 
can be used for conditioning lactic bacteria biomass. The wet product can be preserved at +4oC for up to 24 
months. The dry product can be preserved at room temperature for up to 3 months if contains Lb. 
acidophilus CMIT3 or up to 1 month if contains Lb. plantarum CMIT2, Lb. sp.CMIT1 or Ec. faecium 
CMIT4. This procedure can be applied in conditioning inoculants applicable in animal feeding, in naturally 





Lactic bacteria are capable to ferment simple sugars and produce lactic acid as 
single or main metabolite [1]. This capacity makes possible their utilization as natural 
preservatives for vegetal products or can be used as DFM with probiotic effect [2]. The 
aim of this work is to elaborate a procedure to multiply and to keep lactic bacteria viable 
as long as possible in wet or dry products used in animal feeding. This procedure can be 
applied to obtain inoculants applicable in animal feeding, in naturally preservation of 
forages or other products by lactic fermentation [4]. 
 
 
MATERIAL AND METHOD 
Bacterial strains 
Four lactic bacteria trains were used: Lactobacillus sp. CMIT1, Lb. plantarum CMIT2, 
Lb. acidophilus CMIT3 and Enterococcus faecium CMIT4. 
Cultivation and conditioning 
• In first stage of this experiment we intended to settle optimal parameters of 
cultivation for biosynthesis of lactic bacteria biomass. Lactic bacteria strains were 
cultivated in different conditions: different temperatures and different media: MRS [3] 
(control) and in whey resulted from enzymatic milk curdling [4]. 
• In second stage we intended to obtain wet biomass of lactic bacteria. 
Accumulation of lactic acid leads to cells growth inhibition and 
eventually to death. In order to annihilate this effect, lactic acid was 
inactivated adding bentonite. The obtained biomass mixed with 
bentonite was separated by decantation and preserved in sealed 
recipients. 
• In third stage lactic bacteria biomass mixed with bentonite was dried at 
40oC in convection oven. Both wet cell weight (before drying) and dry 
cell weight (after drying) were determined. The obtained white powder 
containing viable lactic bacteria, calcium lactate, and bentonite was 
preserved at room temperature and CFU was determined for monitoring 
lactic bacteria viability. 
 
 
RESULTS AND DISCUSSIONS 
 
Lactic bacteria strains were cultivated in MRS and whey; evolution of pH (fig.1) and 
turbidity (fig.2) was determined. Since the turbidity in whey is due to protein particles in 
suspension, the evolution of turbidity couldn't be used as a proof parameter for bacterial 
grows. The pH drop was considered as an evidence of lactic bacteria activity. Also, after 
20 hours of culture in whey, the number of lactic bacteria was determined using the CFU 
method (Table 1). 
Figure 1. Evolution of pH in lactic bacteria cultures in MRS and whey. 
 
It is obvious that Lb. plantarum CMIT2 is able to grow in whey as good as in MRS. To 
demonstrate that the pH drop in whey is not determined by preexistent microbiota, the 
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The number of lactic bacteria cultivated in whey 
Strain CFU after 20 hours of incubation 
Lb. plantarum CMIT2 4,95 x 108 
Lb. acidophilus CMIT3 2,2 x 108 
Lb. sp. + Ec. faecium 4,2 x 108 
 
Table 2 
Culture of Lb. plantarum CMIT2 in sterile and septic whey 
MRS+Lb.pl. 
CMIT2 








culture pH O.D.* pH O.D.* pH O.D.* pH O.D.* 
0 6 0,05 6 0,05 6 0,21 6 0,05 
24 4,5 0,12 4,5 0,4 5 0,29 6 0,17 
*O.D. = optical density at 600 nm. 
 
Data shown in table 2 demonstrate that Lb. plantarum CMIT2 has a good 
development in septic conditions, in septic whey, even better as in MRS. The nutritive 
components were degraded during the sterilization of whey and lactic bacteria growth 
was affected. Also, it is important to observe that the preexistent microflora in whey not 
inoculated had a poor growth and the pH value is the same after 24 hours of incubation. 
This means that microflora in whey is not acidophilic, therefore not acidolactic. 
Table 3 
Growth parameters of Lb. plantarum CMIT2 at different temperatures 
Temperature(oC) 37 42 44 46 
pH 3,5 3,5 4 4 
D.O.1 –D.O.2* 1,74 2,31 1,70 0,67 
Acidity (g%) 1,27 0,89 0,74 0,44 
* difference between optical density at 600 nm measured at time 0 and optical density at 600 nm after 12 hours of incubation in 
MRS. 
The most propitious temperature for Lb. plantarum CMIT2 was determined (Table 3). 
The tested strain shows a good growth at high temperatures, this quality can be used to 
inhibit the contaminants in culture media. 
In the second stage of this work wet biomass of lactic bacteria in bentonite preserved at 
+4oC were tested periodically by inoculating a test tube with fresh MRS. pH values in 
fresh cultures and optical density (OD) at 570 nm in 1:20 diluted fresh cultures was 
measured. A high DO value and a low pH after 24 hours of incubation at 37oC 
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Figure 4. Viability of Lb. plantarum CMIT2 in wet product. 
 
Results presented in figures 3,4,5, and 6 shows that in wet product preserved at +4oC: 
- Lb. sp. CMIT1 remains viable more than 2 years; viability decrease after 12 months; 
- Lb. plantarum CMIT2 viable more than 2 years; viability decrease after 12 months; 
- Lb. acidophilus CMIT3 was isolated later and the strain is viable after 15 months. 
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Figure 6. Viability of Enterococcus faecium CMIT4 in wet product. 
 
In the third stage of this work, lactic bacteria strains were separated from culture 
medium and conditioned with bentonite. The obtained white powder was preserved at 
room temperature and viability of lactic bacteria was monitored.  
The following quantities of lactic cells wet biomass were obtained: Lb. plantarum 
CMIT2 - 2,79 g / 100 ml culture; Lb. acidophilus CMIT3 - 2,82 g / 100 ml culture; Lb. sp. 
CMIT1 + Ec. faecium CMIT4 - 2,88 g / 100 ml culture. Table 4 shows the viability of 
lactic bacteria in dry powder preserved at room temperature. Lb. acidophilus CMIT3 
shows the highest rate of viability. 
Table 4 
Determination of viability in time of lactic bacteria in dry products 
Strain CFU/g of fresh 
product 
CFU/g powder 
after 30 days 
CFU/g powder 
after 90 days 
Lb. plantarum CMIT2 3 x 1011 1 x 105 9 x 103 
Lb. acidophilus CMIT3 9,2 x 1010 1,4 x 108 1 x 108 




Lactic bacteria strains from Collection of Industrial Microorganisms of F.Z.B. Timisoara 
can be used to produce lactic bacteria biomass using whey as culture medium. Bentonite 
can be used for conditioning lactic bacteria biomass. The wet product can be preserved at 
+4oC for up to 24 months. The dry product can be preserved at room temperature for up 
to 3 months if contains Lb. acidophilus CMIT3 or up to 1 month if contains Lb. 
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